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BACKGROUND OF THE INVENTION 

The present invention relates generally to item 
inventory, and more particularly to a system and method for 
automatically securing and reordering transponder tagged 
items . 

Over recent years, two particular topics have been the 
focus of attention. One of these topics is the efficient 
tracking of items utilizing transponders. Such 
transponders may take the form of passive radio frequency 
devices. For example, a prior art arrangement in the 
merchandise tracking context is disclosed in U.S. Patent 
No. 5,151,684 to Johnsen entitled "ELECTRONIC INVENTORY 
LABEL AND SECURITY APPARATUS". Another example of a prior 
art arrangement is in the library book tracking context and 
is disclosed in U.S. Patent No. 5,963,134 to Bowers et al. 
entitled "INVENTORY SYSTEM USING ARTICLES WITH RFID TAGS". 



Such prior art arrangements utilize transponders, also 
referred to as RFID tags, to track items in relation to a 
given area and to issue an alarm when an item with a 
transponder is removed from such area without being 
purchased in the case of merchandise or checked-out in the 
case of library books. 

The other topic of attention is the rapid growth of 
the global computer network (i.e., the Internet) and the 
increasing level of influence it is having on virtually 
every facet of everyday life. A cursory scan of television 
programming, magazines or newspapers on almost any given 
day demonstrates how the Internet is becoming a tool of 
steadily increasing importance for both business and 
personal activities. Those individuals who turn to the 
Internet to satisfy traditional consumer based shopping 
needs are often described as participating in ''e-commerce" . 

BRIEF SUMMARY OF THE INVENTION 

In accordance with an embodiment of the present 
invention, there is provided an automated security and 
reorder system for items maintained within a boundary. 
Each item has an associated transponder, and each 
transponder is configured to transmit item identification 
data for indicating a secured status and a consumable 
status of the associated item. The transponders are 
preferably passive radio frequency devices which are read- 
writeable. The system is provided with a transponder 
communications device configured to electrically 
interrogate a transponder associated with an item 
maintained within the boundary and to receive item 
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identif ication data in response. The transponder 

communications device may include multiple devices. The 
system is further provided with a controller which is 
disposed in operable communication with the transponder 
5 communications device. The controller is configured to 
generate an alert signal in response to detection of a 
given transponder having crossed the boundary and having 
item identification data indicating a secured status of the 
associated item. The controller is further configured to 

10 generate an item reorder signal in response to detection of 
a given transponder having crossed the boundary and having 
item identification data indicating a consumable status of 
the associated item. The controller may be configured to 
detect a given transponder having crossed the boundary by 

15 either receiving a response from the transponder or a 
failure to receive such a response. The system is further 
provided with a database for receiving item reorder signals 
from the controller for generating an electronic shopping 
list for reordering of items. 

20 The system is contemplated to be flexible in terms of 

various system configurations. For example, the controller 
and database may each be physically located at different 
locations. Thus, the controller may be hosted by a 
personal computer disposed adjacent the boundary. In this 

25 regard, the system may further include an external 
communications device disposed in electrical communication 
with the controller for transmitting generated alert and 
reorder signals therefrom. The generated alert and reorder 
signals may conveniently be transmitted via a global 

30 computer network. In another embodiment of the present 
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invention, the controller is hosted remotely by an external 
host computer. In this regard, an external communications 
device may be disposed in electrical communication with the 
transponder communications device for transmitting a signal 
5 representative of the item identification data to the 
controller. Similarly, the database may be hosted in a 
variety of locations including by a personal computer 
disposed adjacent the boundary or remotely by an external 
host computer. Moreover, the controller and database may 

10 be distributed in nature, existing in several components at 
different locations. In addition, the system may be 
configured to track the items in relation to multiple 
boundaries and that the alert and item reorder signal may 
be generated in response to detection of the transponder 

15 tagged items having crossed selected ones of the 
boundaries . 

Advantageously, the controller may be in operable 
communication with security devices, such as a camera and 
an alarm which are disposed adjacent the boundary. In this 

20 regard, the controller may be configured to activate such 
security devices in response to receipt of the alert 
signals. Further, the system may include a transponder 
programming device configured to transmit electrical 
signals to the transponders for updating the item 

25 identification data thereof. 

In another embodiment of the present invention, there 
is provided an automated method of securing and reordering 
items maintained within a boundary. Each item has an 
associated transponder and each transponder is configured 

30 to transmit item identification data for indicating a 



secured status and a consumable status of the associated 
item. The method includes establishing a transponder data 
link between the transponders and a transponder 
communications device located adjacent the boundary. The 
5 transponders are electrically interrogated and item 
identification data is received in response via the 
transponder data link. An alert signal is generated in 
response to detection of a given transponder having crossed 
Q the boundary and having item identification data indicating 

10 a secured status of the item associated therewith. An item 
ffl reorder signal is generated in response to detection of a 

■y given transponder having crossed the boundary and having 

item identification data indicating a consumable status of 

hi I 

55 the item associated therewith. The item reorder signal may 

ily 15 be transmitted via a global computer network. Preferably, 
an electronic shopping list is generated based upon the 

Cm 

received ■ item reorder signals. The electronic shopping 
list may be conveniently accessed and transmitted via a 
global computer network. 

20 As such, based on the foregoing, the present invention 

mitigates the inefficiencies and limitations associated 
with prior art methods and systems. Because of the many 
advantages of transponder technology, in terms of detection 
and information storage capacity, including read-write 

25 capability, transponders have the potential to become 
widely acceptable much the same as universal bar codes have 
been utilized over the last several decades. Transponders 
allow for passive detection, in that a user is not required 
to actively participate in the scanning of the device as in 

30 the case of bar codes, for example. 



The system and method of the present invention 
advantageously utilizes transponder technology for multiple 
purposes within a given environment. As discussed above, 
the system provides for the automatic tracking of 
transponder tagged items to and from the designated 
boundary or even boundaries. Significantly, the 

transponders include identifying information as to whether 
a given item is of a consumable nature. For example, the 
system may be deployed in a home environment, with 
designated items having a consumable status such as 
specific food items, paper towels, soap, light bulbs, etc. 

In this regard, a detection event that such items have 
crossed a particular boundary may be used to trigger the 
automatic addition of a similar item onto an electronic 
shopping list for reordering. 

At the same time that the present system is utilized 
for item reordering purposes, the present invention 
recognizes that the detection of transponders may be used 
for another purpose, to track valuable items that are not 
intended to leave the premises or boundary. In the home 
environment, certain items which may be tagged and 
monitored for this purpose may include appliances, 
furniture and other valuables. For example, while the 
items stored in a refrigerator may be tracked and 
classified as being a consumable, the refrigerator itself 
may be affixed with a transponder having a secured status. 
Thus, the detection of an unauthorized removal of a tagged 
item may be used to trigger an alarm or even may be 
electronically linked to traditional alarm or security 
systems. Further, the transponders may be selectively 



placed in relation to an associated item so as to conceal 
the transponder. In this regard, it is contemplated in the 
event a tagged item is stolen or otherwise removed, the 
transponder may be useful for identification or 
verification of ownership of later recovered stolen 
property . 

Accordingly, the present invention represents a 
significant advance in the art. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

These, as well as other features of the present 
invention, will become more apparent upon reference to the 
drawings wherein: 

Figure 1 is a symbolic diagram of transponder 
tagged items as maintained within boundaries detected 
by transponder communications devices utilized by a 
system of the present inventions- 
Figure 2 is a symbolic block diagram of a 
preferred system of the present invention; and 

Figure 3 is a symbolic diagram depicting system 
components of a system of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings wherein the showings are 
for purposes of illustrating a preferred embodiment of the 
present invention only, and not for purposes of limiting 



the same, Figures 1-3 illustrate a preferred system and 
method for implementing the present invention. 

According to an aspect of the present invention, there 
is provided an automated security and reorder system 10 for 
5 items 12 maintained within a boundary 14. Importantly, 
each item 12 has a transponder 16 associated therewith. 
Each transponder 16 is configured to transmit item 
identification data. As used herein, the terms item 12, 
boundary 14, and transponder 16 may be used to indicate 

10 both the plural and singular. 

In the preferred embodiment of the present invention, 
the transponder 16 includes programmable integrated 
circuitry which is disposed in electrical communication 
with an antenna. The integrated circuitry includes a 

15 resonant capacitor arrangement. As one of ordinary skill 
in the art will appreciate, such an arrangement circumvents 
the need to provide the transponder 16 with an independent 
power source (e.g., a battery). This is because the 
resonant capacitor arrangement allows the transponder 16 to 

20 collect energy of a radio frequency field to which it is 
exposed. In this respect the preferred embodiment of the 
transponder 16 is passive. Nonetheless an active 
transponder 16 having a power source may be utilized. 

The programmable integrated circuitry has a memory 

25 which stores the item identification data. Advantageously, 
the transponder 16 may be integrated with a label. The 
transponder 16 may be fabricated by printing conductive 
non-metallic ink onto a substrate, such as adhesive paper 
or other non-conductive material. In this form, such 

30 transponders 16 are known in the industry as "smart labels" 




-9- 

or ''RFID" (radio frequency identification) tags. Examples 
of such label integrated transponders 16 are commercially 
available under the product names, I -CODE label IC 
(manufactured by Philips Semiconductors), Tag-it™ Inlays 
5 (manufactured by Texas Instruments Incorporated, microID™ 
RFID Tags (manufactured by Microchip Technology, Inc.), and 
BiStatix* (manufactured by Motorola, Inc.). As such, the 
item 12 is "tagged" with the transponder 16. Rather than 
adhering a transponder 16 integrated with a label onto the 

10 item 12, the transponder 16 may simply be placed within the 
item 12. For example, where the item 12 takes the form of 
a box containing goods, the transponder 16 may be put 
within the box. Alternatively, the transponder 16 may be 
fabricated by printing conductive non-metallic ink directly 

15 onto the item 12 to be delivered. It is additionally 
contemplated that the transponder 16 may even be integrated 
within product packaging. 

The system 10 includes a transponder communications 
device 18 which is configured to electrically interrogate 

20 the transponders 16 as maintained in the boundary 14 and to 
receive the item identification data in response. As used 
herein, the term transponder communications device 18 may 
be used to indicate both the plural and singular. The 
transponder communications device 18 is configured to 

25 establish a transponder data link 20 with a given 
transponder 16 being interrogated, as symbolically 
indicated in the figures. It is contemplated that suitable 
apparatus utilized for the transponder communications 
device 18 are well known to one of ordinary skill in the 

30 art and may be chosen from those which may be commercially 



available from any manufacturer which manufactures the 
transponders 16 (e.g., Philips Semiconductors, Texas 
Instruments Incorporated, Microchip Technology, Inc. and 
Motorola, Inc.). Further, it is contemplated that suitable 
techniques and configurations for establishing the 
transponder data link 20 may be chosen from those which are 
well known to one of ordinary skill in the art. 

It is contemplated that multiple boundaries 14 may be 
provided, such as sub-boundaries 14a, 14b and 14c as 
depicted in Figure 1. Further it is contemplated that such 
boundaries 14 may be overlapping. Moreover, the boundaries 
14 may be two or three-dimensional in nature. It is 
understood that the boundaries 14 are defined by the 
configuration of the transponder communication device (s) 
18. As one of ordinary skill in the art can appreciate, 
the transponder communications devices 18 may be calibrated 
by establishing a threshold signal strength above which 
indicates a defined proximity between a given transponder 
communications device 18 and a transponder 16 of a tracked 
item 12. In this regard, such signal strength thresholds 
may be used as triggers so as to indicate the tagged item 
12 having crossed, leaving or entering, a given boundary 
14, Artificial intelligence algorithms may be utilized to 
assess whether a detected transponder tagged item 12 is 
leaving or entering a given boundary 14 which may include 
target motion analysis, for example. The transponder 
communications devices 18 may be strategically deployed in 
a central location with respect to a given boundary, or 
adjacent expected points of entrance and exit in a gate- 
like arrangement, such as near doorways. 



As mentioned above, each transponder 16 is configured 
to transmit item identification data. The item 

identification data includes information indicating a 
secured status and/or a consumable status of the associated 
5 item 12. In this regard, the transponder communications 
devices 18 interrogate the transponders 16 to receive such 
item identification data therefrom. The system 10 further 
includes a controller 22 which is disposed in operable 
communication with the transponder communications device 
10 18- The controller 22 is configured to generate an alert 
signal in response to detection of a given transponder 16 
having crossed a given boundary 14, typically leaving, and 
having item identification data indicating a secured status 
1^'' of associated item 12. Further, the controller 22 is 

IS 

=3 15 configured to generate an item reorder signal in response 
lI to detection of a given transponder 16 having crossed the 

::L: boundary and having item identification data indicating a 

consumable status of the associated item 12. The 
particular hardware and/or software requirements of the 
20 controller 22 may be chosen from those which are well known 
to one of ordinary skill in the art. 

In addition, the system 10 further includes a 
database, such as a local database 32 or an external 
database 34, for receiving item reorder signals from the 
25 controller 22 for generating an electronic shopping list 
for reordering of items 12. As such, the database is 
configured to be in operable communication with the 
controller 22. The particular hardware and/or software 
requirements for database may be chosen from those which 
30 are well known to one of ordinary skill in the art. 
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Advantageously, the system 10 is contemplated to be 
flexible in nature. In one embodiment, the controller 22 
is hosted locally generally adjacent the maintained 
boundary 14, such as by a personal computer 24. In this 
5 regard, the controller 22. may be within or outside any 
given boundary 14. As used herein, the term personal 
computer includes any of those computing devices which are 
well known to one of ordinary skill in the art. For 
example, such computing devices may include desktop 

10 computers, laptop computers, terminals, hand-held or palm 
devices, etc. In such an embodiment, a local database 32 
may be provided which is in operable communication with the 
personal computer 24 hosting the controller 22 for storage 
of information concerning the item identification data, 

15 including the reorder and alert signals and related or 
derivative data thereof such as the electronic shopping 
list. 

It is noted that Figure 2 symbolically depicts the 
controller 22 as only residing or hosted at a personal 

20 computer 24. However, such local hosting is not required. 
In regard, in another arrangement the controller 22 may be 
hosted by an external host computer 28 (as such, Figure 2 
does not show such controller as residing at the external 
host computer 28). Moreover, it is contemplated that the 

25 controller 22 may be distributed in nature having 
functional components in both the personal computer 24 and 
the external host computer 28. Thus the controller 22 may 
be distributed between local and external computing 
environments with software/hardware components thereof 

30 performing related processing and analyzing tasks. In this 
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regard, some degree of data preprocessing may be performed 
at the personal computer 24 prior to additional processing 
being performed at the external host computer 28. 

Regardless of where the controller 22 is located, an 
5 external database 34 may be provided which is in operable 
communication with the computer hosting the controller 22 
for storage of information concerning the item 
identification data, including the reorder and alert 
signals and related or derivative data thereof such as the 

10 electronic shopping list. Further, data storage 

assignments may be distributed as well such as between a 
local database 32 and an external database 34. 

The system 10 may be provided with an external 
communications device 26. Such a device may be utilized 

15 to establish an external data link 30 between the local 
personal computer 24 and the external host computer 28. As 
such, the external data link 30 may be used to 
electronically pass data representative of the generated 
reorder and alert signals. 

20 In addition, it is contemplated that the external host 

computer 28 may be accessible through a computer network 
through the use of the external communications device 26. 
While the computer network is preferably what is currently 
understood as the Internet, other computer network 

25 arrangements may be included, such as local area networks 
(LANs), intranets, extranets, private networks, virtual 
private networks, integrated services digital networks 
(ISDNs), etc. The particular hardware and/or software 
requirements for the external communications device 26 and 

30 the establishment of the external data link 30 therewith 
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may be chosen from those" which are well known to one of 
ordinary skill in the art, and may include usage of 
.telephony based systems, cable. Digital Subscriber Lines 
(DSL) and variations thereof, wire, optical communications. 
5 (including infrared), and wireless forms of communications, 
such as those based upon cellular, satellite, radio 
frequency (RF) and other forms of electromagnetic wave 
based mediums. In the case where the computer network is 
the Internet, it is contemplated that external host 

10 computer 28 may be interfaced or hosted at a web address. 
To the extent that the controller 22 is hosted at the 
external host computer 28, such an arrangement may be 
operated by an application service provider (ASP) . 

Advantageously, it is recognized that transponder 

15 technology may facilitate a read/write capability of the 
transponders 16. As such, the system 10 may further 
include a transponder programming device 40 for updating 
the identification data stored therein. Thus, the 
transponder programming device 40 may be disposed in 

20 operable relation with the controller 22 and configured to 
establish a data link 42 with the desired ones of the 
transponders 16. It is contemplated that suitable 
apparatus utilized for the transponder programming device 
40 are well known to one of ordinary skill in the art and 

25 may be chosen from those which may be commercially 
available from any manufacturer which manufactures the 
transponders 16. Further, it is contemplated that suitable 
techniques and configurations for establishing the data 
link 42 may be chosen from those which are well known to 

30 one of ordinary skill in the art. 
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As mentioned above, the transponders include 
identifying information as to whether a given item 12 is of 
a consumable nature. For example, the system 10 may be 
deployed in a home environment, with designated items 12 
5 having a consumable status such as specific food items, 
paper towels, soap, light bulbs, etc. In this regard, a 
detection event that such items 12 have crossed a 
particular boundary 14 may be used to trigger the automatic 
addition of a similar item 12 onto an electronic shopping 

10 list for reordering. In this regard, reorder signals may 
be generated by the controller 22 and passed to the local 
database 32 and/or the external database 34. Such reorder 
signals may be utilized to generate, amend or otherwise 
update an electronic shopping list which also may be stored 

15 in the local database 32 and/or the external database 34. 

It is contemplated that the electronic shopping list 
may be utilized for the reordering of item 12 which have 
been presumably consumed in the ordinary course of 
utilization. As such, the electronic shopping list may 

20 conveniently be assessed via a computer network, such as 
the Internet. In practice, such a electronic shopping list 
may be interfaced with other software such as that which 
may be provided by an e-commerce provider of items for 
sale. In another usage, a consumer may physically be 

25 shopping in a grocery store for example. The consumer is 
contemplated to be able to access and even update the 
electronic shopping list via a data link established with a 
hand-held computer or palm device. 

At the same time that the system 10 is providing 

30 useful inventory and reordering functionality, the present 



invention recognizes that the detection of the transponders 
16 may be used to track valuable items 12 that are not 
intended to leave a given deployed boundary 14. For 
example, in the home environment, certain items 12 which 
may be tagged and monitored for this purpose may include 
appliances, furniture and other valuables. As such, while 
the items 12 stored in a refrigerator (yet another item 12) 
may be tracked and classified as being a consumable, the 
refrigerator itself may be affixed with a transponder 16 
having a secured status. Thus, the detection of an 
unauthorized removal of a tagged item 12 may be used to 
trigger an alarm or even may be electronically linked to 
traditional alarm or security systems utilizing security 
devices such as a camera 36 and alarm circuitry 38. Such 
alarm circuitry 38 may control the camera 36 as well as 
other devices such as audible alarms, flashing lights, 
automatic communications with physical security personnel 
or law enforcement, access control, etc. 

The system 10 may have useful application in other 
environments as well. For example, in the office 
environment, items 12 tracked having a consumable status 
may include packages of pens, notepads, paper, etc. 
Whereas, office furniture, computers and other office 
equipment may be tagged with transponders 16 indicating a 
secured status thereof. In another example, the system 10 
may be deployed in a hospital environment with items 12 
tracked having a consumable status may include packages of 
needles, bandages, gloves, drugs, etc. Whereas expensive 
medical equipment may be tracked with a secured status. It 
is even contemplated that unique items 12 such as 
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particular diagnostic or treatment apparatus may be tracked 
within a particular boundary 14 for facilitating urgent 
identification of the location of the same. 

The present invention further includes an automated 
5 method of securing and reordering items 12 maintained 
within a boundary 14. The method includes establishing the 
transponder data link 20 between the transponders 16 and a 
transponder communications device 18 located adjacent the 
boundary 14. The method further includes electrically 

10 interrogating the transponders 16 and receiving the item 
identification data in response via the transponder data 
link 20. The method further includes generating an alert 
signal in response to detection of a given transponder 16 
having crossed the boundary 14 and having item 

15 identification data indicating a secured status of the item 
12 associated therewith. The method further includes 
generating an item reorder signal in response to detection 
of a given transponder 12 having crossed the boundary 14 
and having item identification data indicating a consumable 

20 status of the item associated therewith. An electronic 
shopping list may be based upon the received item reorder 
signals. The electronic shopping list may be accessed via 
a global computer network, such as the Internet. Moreover, 
the electronic shopping list may be transmitted via such 

25 computer network. This may be in the case where the 
electronic shopping' list is forwarded to an on-line vendor, 
for example. 

Additional modifications and improvements of the 
present invention may also be apparent to those of ordinary 
30 skill in the art. Thus, the particular combination of 
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parts described and illustrated herein is intended to 
represent only one embodiment of the present invention, and 
is not intended to serve as limitations of alternative 
devices within the spirit and scope of the invention. 



